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REMARKS 

The Applicants thank the Examiner and her Supervisor for their time and courtesy 
during the personal interview at the US Patent and Trademark Office on April 1 8, 2005. 

Claims 1-16 are pending in the case. Claim 8 is objected to for being in improper 
dependent form. Claims 1, 2, 5-8 and 11-16 are rejected under 35 USC 112, firat 
paragraph for failing to comply with the enablement requirement Claims 3, 4, 9 and 10 
are objected to as being dependent on rejected claims. Claims 1 -1 1 are rejected under the 
judicially created doctrine of obviousness type double patenting. Claims I, 6 and 12 are 
amended. The amendments are supported on page 122, Hnes 6-9, Claims 2, 8, and 13 are 
cancelled. 

The Applicants have amoided the claims as set forth above and submit that in 
view of the forgoing amendments and following arguments that the claims are now in a 
proper form for allowance. 

I. Claim rejections under 35 USC 112, paragraph 1 

The Examiner has rejected claims 1, 2, 5-8 and 11-16 imder 35 USC 112, 
paragraph 1 for failing to meet the enablement requirement Claims 3-4 and 9-10 are not 
included in the rejection; therefore, they must be enabled by the spedfication. 

Claims 3-4 and 9-10 include the limitations that either one or both of the sterol 
moieties be cholesterol. The Applicants submit that the properties of sterols are well 
known to those skilled in the art. Moreover, it has been demonstrated that the addition of 
any of a number of sterol moieties to an oligonucleotide has substantially the same effect 
on the melting temperature of the oligonucleotide to its complement as shown in Table 2 
on page 319 of Antisense Research and Applications (Eds. ST Ctooke and B Lebleu, 
1993. copy enclosed). As antisense oligonucleotides function by hybridizing to their 
target sequence and modification of an oligonucleotide with a sterol moiety does not 



PAGE 5/21 ' RCVD AT 7/1 112005 1 1:18:39 PM [Eastern Daylight Time] ' SVR:USPT0-EFXRF-1/4 ' DNIS:8729306 ' CSID:7606033820 ' DURATION (inm-ss):06-58 



07/11/2005 20:22 FAX 7606033820 



ISIS PATENT OEPT 



@ 006/021 



Attorney Docket No. : 
Serial No.: 
Page 6 



ISIS-S028 
10/080,979 



interfere with this binding, one would have a reasonable expectation that an 
oligpniicleotide modified with cholesterol moires would function similarly to an 
oligonucleotide modified with other sterol moieties (e.g. digoxigenin, choUc acid). 
Th^efore the rejection under 35 USC 1 12, paragraph 1 for lack of enablement of claims 
1, 2 and 5-7 is traversed* 

The Examiner points to the Letsinger reference to demonstrate the unpredictable 
nature of oligonucleotides in the inhibition of gene expression and the treatment of 
disease. The Applicants submit that the claims of the instant application are drawn to the 



use of antiscnse oligonucleotides. It is unlikely that the oligonucleotides of Letsinger are 
functioning by an antisense mechanism as stated in the final sentence of the abstract 
which states, 'There facts, and the finding that the activity of the phosphorofhioate 
decamers does not correlate with specific sequence, suggests that a mechanism other than 
^'antisense Inhibition" may be operative in this system." Per the statements of Letsinger, 
the teachings of the reference are not relevant to the claims of the instant application. 

A number of sterol coiyugated antisense oligonucleotides have been demonstrated 
to function in both in vitro and in vtvp assays as reviewed in Antisense Drug Technology 
(Ed. ST Crooke, 2001, pp. 394-407 copy enclosed). A number of different targets are 
discussed including ICAM, ras, ra^ PKC-alpha, CYP2B1, HCMV, p75 and HIV-h The 
Applicants submit that these data support the broad use of cholesterol conjugated 
antisense oligonucleotides as claimed in the instant invention. 

■ 

IL Double patenting rejection 

■ 

The Examiner has rejected claims 1-11 for bbviousnes$-type double patenting 
over claim 2 of US Patent No 6,753,423. The Applicants submit that the rate of clearance 
of the oligonucleotide containing two modifications is not obvious in view of claim 2 of 
the ^423 patent. Therefore the rejection is traversed. 
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The second double patenting rejection in view of US Patent Applicaiton 



2004/0142899 is a provisional double patenting rejection. The Applicants request Aat 
this rejection be held in abeyance until allowable matter is identified in one of the cases. 



The Applicants hereby request Aat the Commissioner charge Deposit Account 
No. 50-0252 the fee of $225,00 for an extension in time of reply of two (2) months, small 
entity. It is believed that no further fee is due. However, if an additional fee is due, the 
Comnussioncr is hereby entitled to charge the fee to the Dqwsit Account listed above 
citing Reference No. ISIS-5028. 

IV. Conclusion 

Applicants believe that the foregoing comprises a full and complete response to 
the Office Action of record. Accordingly, an early office action on the merits of the case 
is respectfully requested. 



Isis Pharmaceuticals 
1 896 Rutherford Road 
. Carlsbad, CA 92008 

Phone: 760-603-2722 
Facsimile: 760-603-3820 

Enclosures: 2 references, 14 pages total 



m. Fees 



Respectfully submitted, 



Date: July 11, 2005 



D>lleen J. McKieman, PhD 
Registration No. 48,570 
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SCHEME 9. The ISIS S'-aminolinkcr. 

m. SUGAR MODIFICATIONS 

«mn^*iS^iL^^.°; " P^'-^l^owcleotide synthesis, a m^leophite such as ai. amino 
V ^-^^^ «^ t« inti^toccd at d« 3' or 5' end offte oligooucteatlde. 

^ S tfi'^ T!' ^L^"*«» of «y«o^. and NM^ positions of pSine. ^ 
Pbosphod^stor backbom. Each of these approaches, however, ha, limitations. Tfce 
tenmnal linkeis place the functional groups at the ends and thu» linut lecoenidon of a eiven 
Z^^^ d<mble helix, linkers at.«=hed to the bases may interf^SSZaL pS^ 
a«^« sta^mg intejacdons. and linkers attached to the backbone pi«ent chirality p.Jb^ 
t^V^r^^''^"^ r conjugation chemistry suitable fc^ to* DNA 

?5>^^.SJr sugi " " ™ " '^'''^ (2'-0-penty.anu„e, attached to the 

A. CONJUGATION AT THE 2' POSITION 
I. Chemistry 

!!f7?^ constmctiog a phosphoramidite monomer with a 2'.amiiK)linker Is 
S " ^ ^ T'^'^ of adenosine developed by Gninos«>and Cook." TTie monomer 

ZlS^r" i??^^ °^ « »° 5-C with N-(5-brS 

r»?rhv7 I ^i""^?'"' ^'^^^ «»P'°y^ Infection of 

pbolSidii ^ phcwphitylation to obtain die desiied phos- 

m ^ 2'-aminolinker, we have cotjugated various molecules" to oligonucleotides: 

hy^iiobiJ ^l^l*^. enhancement: (2) digoxigenin, a sleioidal molecule thai ha.s 

SSv'^^rJ??.?*'''''"" 7J!''^.9^ fluorescein, which are reported molecuI« 

Z^JS^l^Il^T' ^^^'f^^r (7) «»yl azides wl^ photoacti- 

TT' P<?ly«nln«» spermine and pentaefliylemLumine 
for uptake studies and also as potential cleaving molecules 

ifi ^ *^ oMgodcoxynucleotides I and D. which mooipontte (he 2'^-,nod- 

ffied adenosine indicated as A'). Hie sequence belongs to die E2 region of thrboSe 
!SroT^ and has demonstrated an antisense effect. iL nucleosidelT 

I, T ^t^bhshed by HPLC analysis after the oligonucleosides hnd been 

cleaved by snake venom phosphodiesterase and calf-thymus alkaline phosphatase 

I: 5'CTGTCTCCA*TCCrCTrCACT3' 
BPV sequence, single-site labeling 

n: 5'CrGTCTCCAn"CCrCTTCA*Cr3' 
BPV, double-site labeling 
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SCHEME 10. Omjugaiioiis ac ibe 2' positlan. 

Oligonucleotides I and II were reacted with the compounds summanzed in Scheme 10, each 
of which had a* functional group reacdve to an andno group. Each of the functionalities 
mentioned above was conjugated to the oligomers. The conjugadon reactions were carried 
out in an aqueous buffer at pH 8 to 9 under standard conditions. The conjugation yields 
varied between 70 and SK)%. This approach facilitates multiple conjugation; a product with 
multiple labels could be synthesized and purified by HPLC. In addition, we have synthesized 
oligonucleotides containing a phosphorothioate backbone and RNA analogs with 2'-OMe 
groups that incorporate our 2'-aminolinker at a speciHc site. These derivatives are ab^ady 
known to have either nuclease stability (tfiioates) or enhanced hybridization properties 
(2'-0Me derivatives). Conjugations to the 2'-aniin6link)ei were carri^ out torn thioates and 
RNA mimics as well. The l^aminolinker provides an additional handle for conjugating 
other functionalitiea, such as lipofdiiiic groups to improve membrane tratisport properties or 
nucleic and cleaving agents. 

2. Biophysical Studies 
a. Thermal MbU Analysis 

¥mx^ the effect of the 2'-aniinolinker alone was studied;^^ a 17-mer oligonucleotide 
(GGA*CCGGA*A*GGTA*CGA*G) incoiporating five 2'-(7-aminopentoxy modifications 
waa synthesized arid purii^d. On meldng against DNA, a net destabilizalion of 6.1"C was 
observed which averages to ~ 1.2'^modiflcation. Against RNA, at the same timep a net 
stabilization of 1.1^ was noted which translates to 0.22X stabilizationAnodiftcation. Sim- 
ilarly the ISIS 1S70 oligonucleotide phosphorodiioate CrGGGA*GCCA*TA*CGA*GGC) 
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TABLE 2 

Dbplex Melting Temperatim of the 2'- 
Omiu&Ltea of the BPV Oligonucleotide 

(Against DNA) 

I: S'-CTG TCT CCA*TDC TCT TCA CT-3' 
n: 5'-CTG TCT CCA*TCC TCT TCA ♦CT-S' 
III: S'-CTG TCr CCA TCC TCT TCA CT-3' 
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ModUcatloD 

WUd type 

2'-0.Ptoatyl-NHj(I mod) 

Biodn ooDjufaie 

Cbolk acid conjugate 
Digoxigenin conjugate 
Fluarescein conjugate 
Pyioie CQojugaic 
Acaridmc conjugate 
2'-0-P«iityl.NH3(2 mod) 
Biotin coojugate 
ChoJic acid conjugate 
DigQXigentn cQi^gate 
PlvofftsGciii ccn^gaie 
Pyttcae cn^jugate 
Acridine cODjugate 
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«I*no8ijie, with the aminolinker cortaining adenosine 
The f^utamt IS-mer oUgonudeotide had the same T„ as the parem tfiioaie agaLt Ite 
SlTv?^ in antii^nse applications. , 2'-a«rinolinker doS^n^a^ 

duplex hybndizabon and even offeis some small stabilizatioo 

oligonucleotides I and n were'swdied (Jable 2). In thennal 
meihng saidic,^ against complementaiy DNA. we have observed iieaily 2 to 3«C des^ 
«anon for snbstituents like "^—^ *• = ■• • • - - " * ^ oesiaoii- 
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M^r«»^^A I r ■ . A^n/nwdiflcaiion is less for doubly conjusaied 

ohgonucleotides than for smigly modified oligonucleotides nj«»«aKB 

ohJ^.If*'^ i ""^ conjugates, enhanced duplex stability has been 

^ed. Ibe stabilaatxon was signTicant in pyiene conjugates Votaodifi^aS) m3 

^dS » ^^Bh this difteS 
way pe cue to oiitiBrent lengths of die groups intmiv^H k«.f«,^^» -^j: a .i_ . .. . 
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